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la tt laJatsi »«we imtfuaie fm%ilim*  ^ mm%h»» l«r«© 
«Q««# ®«a 1j® fapp®ft l» tit mm of Ih® Ii®g«a|ji0-
® .^, of tk» ®f l«gsat#i g®®# Si®» 
tto ®4*«t #f scieatlfi® t«igmm. imm u«®4 «« «?« 
gptrttr tttial llaa prisvlimfly* Is «»»» las|i»e««,,. llwi®® plm%» hem 
Mm, mi«4 m ta, wttli g^mmn tow farug# la 
smm-f t&«r iM«p m nmmm» WmM%rt 
l00m9* #«#• twtf# M»ir« %f#a f«* at l®m% ©a# 
®8A »« ®pe*tog such it «?of far ©?«« .Mmtrii 
tk© 3,iiiiJi« •s&sil.i ii®%. wilh atimril i^eoltePai »©-
l&t a 3iwfl5« ®f F«»rst smA mwm  ^ CK®3.ilota» 
spf.,) tef® I'tftBt etaffiemif t& i®a B«l.t fm gfeta iwaw® .pa-
petti. ta til® la.®! f«r f«t«, w@tvll 
hmm m^mM» of 
©«ferel fgraiyi.. mm l^mm ®f somlfetm-^ owa etuwa 
al'fall a ®ai ilfrw i^ imUrn ywta.») feav® 
i?#tel!«l. s@e4 of %hme sat ««&# wis# f®sr 
papp6@#t otiitr. |tea'f»?isg@ «®p ^©iwltoa, 
1W,» tat«#tlfati®a ws tiitti»ie4» lk®r©fot«». to thesa ®m4 
0%hmf t^mm^ tm pifofcettoa.^ »* to t&@lr ,g3p®ss effects 
m • ©tra mm wttii s«»«mtiia aittiat® f®rlllts5®i', 
la ih« ««|m, st« legw^s warn stttAi®4t • 111^14# & -of y®ilw-
f3.©w»«t iir««le3.©TOf CM®lilQtg.s efflela l^f), m v«l®lr 
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\0 
»a^©ft %»!«#«& IJOd •sad t|d0 jej? aMW«,. wtoll® ®Xf«lfa r®«l« y4iii4»A 
1100 iimiAs a»4 r®t «l$fW f©#t» 50© 'SO©, p«»iid® aatl« 
pm ffcir® m». little Mffmrnm %«••*©« «®a-|ea% ©f 
spefls fflst lop« ©f mik elertt oje- rflf&lf8j» l>mt »eeftlt*f«p sreots w«@ 
*•& MgJter Iha® iw«©tclov«- Up» 4a aitregea p®fe«atagt. Swtetfliw 
yi«I4«4 120 ®a4 Ip p©w4s of atlietg® ia lofs pl« 3».©t®, wkearii-
M ?®4 SB4 sAfslfa. f0ttlala«4 mmmS> If ptBSis of attwpa i» tli# 
fall s@®t4ag y#s«p» »«lstil«t sfcmAles tf lJw®lo|»@iit 
iattefttei. tl»t Ite# of %h» tttiA Mt %t«a aoonsiltttei 
l»y S«pf«l#r 11;, a»4 100 pomts «f ailiftgiiB kaA !&««» pro4ti«®t 
•bf Qm&^m 13* 
'M»&m% work la *iJKi«s&'fe« (6) ll» ttf mi. Tm% yl«l4s ef 
JP04 eilow, feitaaial wh|t« sat ^-sa •!wft«.tel».w» alfalfa,, m 
i@itm%§4i hf fef tlllafi? »ppliiatt«a«* Wm yltli mtlmlim wtr® «a4# la 
llwi faH 0f  ^s©e4t»g y®irt Mil th« m6%n w&e saapltH » 4®pt& 0f 
aisE 1&%A oa« r®®a? a.t twt l®mt4®as teftltaltl. tk&% 
SR»»@%elfv«rs yItlAffi « l©tai 0# ai®ml I700 p®m4« iyy salt#* ftffiNs* 
liwawf, fcls-aa «atsl,a#4 oaly JOO p@®ai* tm the »®l#, wMl® aSa®»t 
two ©f til® t©t»l field ®# vMt« was wftir* 
gwiaai,* a®4 €l&wm mi. alfftlfs flelfl.*- v#*® •tmally AiKidet 
i®ps «»4 a»o;©l»| -Ik® yielilag' a %®tal 1:^ po«4s p-«f ait®, 
sffld til® latte!? A iJiftl# •|®a* 
aM»b«s*' of at loeaiieas mrm sewfal 
3r©-«r« "by Suiim (75) mi. •iws#t@l««f p>«»*a jm lllla©!® 
to a lar.®® «t«at tk© tafttaslism 'isytisat®!., fall 
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ft«14s #f £f®a g-»9 I©- IT»2 of mt& w«3e© ©IsittlatA 
m. li»®olss%®a':: Qlsf Imm %j BwpIs {If) pl#wiag of' 
ft %m & i»lf ®f' try mtisr ©ffislaisiag 76 i>©«ai» ©f 
aillf©f#a ta lit® tofs aaA s?0©ts» ©l»-eatteia «Ri &iife (6©), *®rMjag ta. 
Ttrglala, 0l»'tai»@4 »ea«iito% rmw^mnm I® iXitBrm% iieq»|«y!»ms 
gemn, aawre## tors is, -pttsr®! wtr# iMwm m&. «of a»»g@-
a«&t 4.iffmm%» awag® »f o@» f9li»i»g Meiartoa' fe 
®r ,gf#«a •««»« withsmt •Miii, altrt^ a ir»«.13 «4 li 
whilt ©lie l^e yield® w^m 2Q lmsls«I», iv®®tslfwy .gpe«ii 
«ai»r@ «®®A«4 al Ifet .l»«t «©» .ealtimtt#® tke pr&wima r«ia' 
la m swM-lmstol iMmmm §w» Mk»§kf^ m U I3 to lasfetl.i 
la»«ss® ftj,l©wiag fflaa  ^ tlltet 10© pm m»» 
@f #o4iia allsraf®., or vilA,.. mi. M'&mw m &e^Smm» «ltir®r '(f« ifetaimtmg) 
asa@?@» 
-WW 3r«t«%ly r®pr®3rl«£ (it) m a. Imge mm^m ot mi&fi&m 
mM. gt&m •t'BAl«s «»rt#4 mi •im §fcti@. ©» wil# mm  ^
A^rmt 'ia. a two*r®«r vt'tk mm fstetably wltli -SO't© 
p©«^s p@f Mcr® of uUmgm ia i<sfm of ®wi©a-
itMs wjlfat®. Alfalfa ms ©.fwd t« *fc»a tlw %m legaats w«r« 
M&m i» ®ats «a. pl®w#4 iowm im mm-t wh»mm mem mmm^h 
^  Cs. m& tet el®*#®-# *«« low@r» 
aMUi. C72) reiJoytsA ta If^  *»«• ©f Itsiwi fotatioa asA 
Qlte «|)«tatati fer t»m #5r ,»®:re f9m», gr@« «aww® ta 
6 ©epa-Hiieat totallta ia«#a«®ll, yl#14s ft«i 2S t® §2 imAmM tf e«,ra 
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if 
alfalfa *a® % p®r®@at tiwr§a»4# etate®!., s-sA '^2. 
% pey©«l aad ©sra »M-w« tt 
M&wi&s mA»t' »y l.ts©i« ta flartl r®® tw#«t©lfw *@sldtt«i. p i^tar 
%© r^a plaatlfig l@t lo h.%  ^nitrlficatloasi y*!#® .tad lii# «p l^a»i« 
attr#f«i ©®a%®»t ia trtrasto soil Olf)., ©^@ip 6o psttttt® ®f 
ttits-tgstt wm^ mmwmmi. Im t%« t@f £#®l wtl,. aaA aia©«t 1©0 ftattii 
psr aer® |a Ih© Up tte«« itoatttioa.®, h®ir«TO% 
%1» %plt'fafi©ii 60 of in tkt ftai ®f alfritfa 
41A wt whrn  ^ fimXA mm a® ll»sat««at over a 
fmm i«rl«4 Is a wl«at~fall«w if«t* $f epsfptag^, Whm 
plQlS' w«r« sawiaH  ^i^ egpi^  %© tke wtosi yt.»14® laweaaiit fif«. 
20 to .27 'bMJJela fes* ai^ » #€ alfalfa li^ s^liestli^as, 
aluilar aoadltieasi ©taiwl^ &ft ®f ait»g«a la %lt» f©» 
©f -sotimB ai-feal® la, #1 :^^ © wli®a.| yitlt ©f 3© •btiAsl.i ptr 
aert Cl3). 
Ia sTBWiaty, tte ls®@i^ rait@a sf ©yfamie aatwi^ i Mgii ia 
kas yitlfls t£ «»p@. Sbw®TO*t. 
'eiapMe «i. ®%ii« fa®%®fs jeo'tallitd ta wit# wiaflsas 
wMil »«•« 8 i^?iiiiQ#®4 wpia 111® «ft«©ts 4»® t© ttiii, «wiaalf aat 
©f gy«>wtti tf ttoi® ^gr®«a iwfflyr#s^» Altliou  ^#«asitoi'a%l® ®ff©r% teat %@ta 
toir©l#ft' -In Itet f»t t® t:li» §*&%• of Hi#, sttrogem %•«!.©,.,- •oiii' feawlefe® 
©f this ^©aoRwa Is atlJl Isottag 1® a ^mmhrn? 
<»f rsspt#ts. 1f®r& om% in 'lite mA tl» g3r««&@u®# Jtet 'been 
aa4 is MlmMjl&M 1 ,^ i-ifetatlta* %ttt ftelt .lata wltli feip««t I® afjsdla-
lilllf ®f ail»g«a fr«® l.©ga®4»9ms.i?«#a mmxm is still 
aM *ilt l«sa %fe«i tfe© ©xiatli^  iaf®matl®a m trgaal^ c 
so 
@f it* aitTOg* ©oaeral »i reirlwf ©f lis® #al»J©tt 
h&m pje#s«at®4 If- I#»aa , ^s»la«®r mi'WmwmA  ^ C-S5) 9»€ 
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1 2  
'til# wr« m% Ih® ilgto»sy faj». 'Safiii 
f«a», fe® ®f t^ ieatloas *«« #m W®%st« iilty fi4  ^ l#«i »t 
t^frnt %m mm «» a ll©»l|g.t l9m * silt?' liLsf i«« 
I**!# wmm ml, flwf ittl •0»as«mtt®a 
mm%A Wmm t& tm% m layshali st|% M*» »© ft«l«, tot 
m »mm 'Sm* 
warn «i.aiiltt. a,%' %hm Ism 
At i^ »tiit«%i wm» •meti&i eat -m 'llie ##!» Saa4 t$m 
m a Wamn stity ®lw tt m. iik%m0tmMm ijetwttm- tM# 8«il 
mi. S9$M^me sill l§i«.» 
•flit fertility staitt® #f %1» s#iis m ®»ifc «¥«r4«wt»l tit##, m 
i»tt»ta6& %hm t#wa Sotl ^%AmsMww m mm l^m m%tm$%9A 
4tt tfe« @a3?lr tp'i* ef • t« pt«i«lii, Sa. fifel# I, 
I, &?ii l«l« for i@il# »t ®f f0«* 
aa#ftt 4a Imm l» t»i« of l$5l 
6.1 6.1 7.2 6.3 
Jbfillatole P| BS»/A 9.8 5.S 36.S 10,2 
16  ^ , ^7  ^ P10 iloo 
g»-
A ipaal@«l«#t q«^3.«I# IjMA 'wi#, f« *»s ai»i 
ia ail !»»•»,, A »si4ttitl. ©f %m plots, ta t*©' 
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€ 
fig# 1, Haa 0f a typical plot showiag msA 
size ©f hayV6Sted ar«i« 
ZZZlegume quadrats xcorn hill 
VXICORN HILLS HARVESTED 
23'-4" 
l 3 ' - 4 "  
M 
ttt fiMPMlLta ia i41 e»®«i wmm hmmat^ im at aafejp-. 
i%f daafiHg %to® fim% half ©f fls iw« allwp#i I0 ffem 
mtii A williag .^ f«t ©tettwti,. i» fdi# »l wht'tfa. %lm tMef weir# 
fm ft9%A (a.s 4»»»t%i4 in « «! luito?,-
i@fm «i»#® mmmm wmm mm& &% ail l»eaM@a« .ia m ®ff«% t@ 
plmt I® fl«t !& l.f|2f «i* laarawl* »•» 
haBA*pl»t#A SJft wiwp#a® t&« tigM 
if»# f#w w«®Ies afttt plsatiafj- mA %lm nm» 
as «*atwa iide-dressla^s# »»t# («® |i#t«riinwl la 
%te® tli«; fMmtt If iiaat lo m, appTOst* 
aat« »'»«'««• «f fmit «bA » hiAf plaats fm Mil.. At-twaH awrag® '(itiisA# 
.are p^mnm%itA la f Al» i» 
mM l:@a Itinei.ltttK'lA flteiini. fall tft lv@ 
. ») 9m ftjesl eoMis*®t ®f «!« wtaded wltfe « »»- • 
fnal-ea «ar<»p at t&e ml® ©£ s@f*at3f rl^l* «•©& isr ifeoi, flw 
a.ypfttislml# m%®s of «t®iliig «f l.^ w«i,» 'la |MW»d« a«r®,^  m% 
slfm UfAww, 
.l^ «iajt mm 
§rim. ^ialiSm 
Sovkth&Tn common alfslfet 
teijrld m9i9$el&me 
B&hm swsetolovsr 
M^Mm rM iO.<iT@r 
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itack of foarteea root trays prlftr I® iBwarBiea Is &em 
filled with water and. wfttlaf i^gtal 
ftg. 3, gprlaiKllag ®f ^%wim§ly s0®Jfe®4 r®®% 8®^l®g 
32 
flf, I, i4««r ef ©-iwjjplisttt ijfiaM,ta(g ai^ atai 
Wig* 5. rtm mt oi®«B arowts 
3^ 
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iis®aj5.®i®m, fk® Itaf were irt©4 ts a. 70^0 O'vea* la a Wtlty 
Mill t© pais •Ilae®«  ^ a 'to-aflafe aiw® »4 fm Ist»r eimmiml mAy* 
sis« 
Im liie fall,, slaad wants w@yt tA«a m s pl@t feasisi md th® oaars 
IUM?T««t®4 .f*©a th® ©eater tia Mils ta taeli plet, Oaly Mils 
wtre A mmM was s^@ ®f tli« ®f gtdi. ©aps aa4 mto i^iis 
towvestet &o» taeh pl®t, ae ®i»« iwr# tli« sMll®d| «4 tto® gjpala 
ait tlm «ils ljri.@4 la ® |0®§ ©f«i I© (56 ), fsigkta f©r 
sk®ll®4 0O» aaA m%s w@ft mmt'&M& •!# Ili® atareii gyaa. 
7* aai.lra«i 
•®N mvm l'®*f 8is l^«i »4 1«^# aai »©!§ w#r« fer 
%9%siL ai%t@g@a eeataat mmtd.im fliM.ei'*® aetifieatioa of tlie iy«l4i^  
a»1;l®4 <66 , 6S ), A 1,5 gn'm ©iapie wat at®t, Pslatsliaai aad eoiptr 
wtr# 4ig®»41sa <«ti^ ys*8i. fh,« aamsaluffi acid 'borate 
was t4teat®4 vit& feiarfe-®i«tM a«»«a. a«5i4,» mim « «iactw@ of 
aetlyl ret mA "bsroa emml greea as latlmttf, 
.ef .#atii aat sta-tistlesA 
apy m%%m of l<!^ wit tops ««t l^ s*® »©# Is me ptmmt^ i& 
tews of stelti ia p0oa4t psw ser®, mem lata aa4 tiie 
p@reeat att*®g«a for me3a. aaaplt^  ft#!®.® of altragen war# e©ispit®t la 
p&mAM p®? afflp®;. Itt aAAlttta t®, th#«« 4ftt% th« r«tl@8 ©f tofs t« r®®l8 
V9m fm h9%h tST m%tm »4 nitrogm yiftlt®, a» w®ll as tlit: 
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faltl© 3, 8tttii#a aai m%m ©f s@®l,4ag iA 
1952 prellatJttaifj at mm-, &•«« 
lia.11% aaae nftwife 
'farlei^ or 
atr&isL 
. ,  
I'bi./A 








3w3km ^al®f««»ift@s ii#«4s ©Ifiwjr im 15 
sTttfli lespedta*. 1% 





ftngwAtifai iiia Hue liE^la® Alte S3 
MllTO aifalfs Africa 15 
« « i> Chifeaa. a-| 15 
» M » Gri«> 15 
« 4t « Ifidla 15 M « « southern mmm 
(Oalif.) 15 
X«l,iietefi •s£b& kemm) 1 
1
 Wlmmmm 15 M M « » « 9e&m i5 
* »fft©i«al4s .ytllfw- mm%&Mtm toiS'ii. Ik 
aiaxaaopjtwii leirsow (SldT^r m ao 
• hirtm »®se ^@ir«p •<m 15 
* hytrldtsB alslte 12 
" inoax^dfttan cri@»on eldT@r Bijsi.# 
« i8®)pace« lappa olover • 3 
» • •pt&imm • elQW 12 
» » » i medina 12 
» pf®'«ii%«a8, • large hop elo"W •» % 
* yepeaa white clover 3  
« *«ss©JjUi1toi' €L»fm « § 
sa^ clover iTallarook 25 
fto,|» Slfeltva €^EB0tt W%@h «w 75 
* idlUess ha$3ef fst i^fe mt m 
ia«aiwp«4 mi, mek. olh«r eoadttioas tono«iT»bly ftffeeliag Field 
poltallal# mA m l.4i«iaf# §» iasiet i&imt&tlm* 
Oft if tw * ifi" (pftteftti wmm f©r th© f©ll,®w-
iag t iw0«t®l.®w3p, a#tlw aaA *aw©tli teA el®ir®i*«.,, halJ  ^
Stxie Qwimmm esl%mt aaA l§w» 6 lofe MsiPiisa mA 
t«w«a®®a parts vme pjro®®sst4 mmriS  ^to th.» atttoto ou%lin®4. ftsr 
li®»0 saapHag Im tli« ®i?e»a ^«3P« «4 isff wtlgM yitlAs mi. 
aifewgts mwrn ©IbtalasA. 
S-» ifSl pgellai&a>'y 
©a tte® 'l»sis 9f »#salt» ©llalaiwl t» IfgSf l.«gM«s mm feiai* 
teoa40itff«4 t^ejf immX^im wil& tfe® pi?Of#r ste'^ as of ahiasUla m 
April g vttli Qhm&^B ©»%»., of 
p®t»t p«f a«® of pT t^m r^gmm llitltelm sti g©0 fonad® pti- aer'® ef %r@iA-
©att aaA ttsset Is fartiltieir. i%l#r a^®i»ale naaaggaeat wita 
stjsilfe r la that fo3.X##«d 'tm tfei® Mmmm Sluiy* Bi® Aeslgfi wm a 
jpaafioalsti, ft«pl»te %l,#«sfe toatga. witli fm» Wm plstt 
jBtiuwTOt 13*%  ^ X. 23t|,«  ^ asai, w»« «ra^«l. ta  ^ th|p»® srwgts of fit-# ?i©tg 
ta «msit f©pi40ali®tt, »««. «4 tk« s«®4iag i-atei a t^ 
p*«s«t.e4 4a fall# k, 
Jm 'Iftt® four- li« x li» fosirats w«t» h«r<r®8l«ft ©f tb» 
feiltwlag seatJtora e©B»0» A, l aat a,»«®TOlli aa4 
a«il,« yti. sAomrnf: lamm 6 «€ h&isj ftteii, to® t® sw®*© artatli 
tn «4 1% was &&% ftasttl® %o hmvmi ti» roets ef ttos# 
l®pa8S| h&wmmt ita t©f« *#!•« mt &$mi. *ltl & iiwlaoatally-
Maft©4 *8eal.il»g hoe*, ttt® yi^ A® mt» a®a«»p«t m tto pafts as 
fill® M&mB  ^ stmiitt «iA ©f i®@tlog la t&s 
1953 ps?«14alfflAry st«j^ at Mm, tm& 
nm& 
sl^ sisi @Ae4@ 
SMawweBPtsts fiBSSlstiaSs psftriig# f©a WM loo 
Spi8ift««& sllpdlae®a IfgpftAtiA I®wa 6 16 t 1 1% f' n « « 12 
mM.mm i»tlm alfaO-f* &rlBBB 15 
» « « A* 3.3 II • H « * 1 13 
» « « « » 0 13 
11 
l«13.«r iasiteid- .12 
A WiTi^-Ma M iMfci •III Mtofl'M li' AliBliiMM 
«ri«son clQtm MEi# a « p«t®as8» tttd ClOTOJ* inwEiioth 11 
« « « n medltm 11 
whU« Ladlao 3.! 
•flela Its4iy ir»i«to «* 31 
A i» tit »»« lot ®« that fyoM wiiteli lfc« ©©awa 
s®©i %i«4 la tM mem iamr« wa« tateia  ^ Somtkei* 
eiHSWiji ilfalffes 1 § «# ffta diff«®at l©t8. 
t» tJi» SiP»m..]teasr® Stwiy, &• wtr® pr0©»s»®i. ta tto 
««»« m im otlwr stiitl® ssBpl®*,. a»4 aaalysstd tm tdtal 
•Bw si»© «a, py#c®tets mse4 i» tk® 
Mmm% stmij mm f©ll«iw4 witM i-ss]?#®! I» l®%h %® 1952 mA %hm lf§3 
pp«li*tjaiwy 
i. e@wi l@s|}«a8« ®a4 l©sidaal Sffeet® tmm »«sli3|r-Gat 
mi 'OWtm 0r®p leslto®# 
tMi steiiy e@atts%«4 of tm i^»l*ea%8 •©©aimettA at tt@ Agifoao;^ 
fara, Aatft tofi« 2.952 «i. lf§3» th# ©aEpertosat^ mm 
lte®« 4tff«t®iil i@tl mmmlf §1®*!#* 1©« m&im aUt Ifiaa, iieel-
i®l l^aa aad sH.% l®«a, tfe# Itwllet j^toiisaatlag la th® 
f4@14* fai'iffas allr®gea»eoatiAai«t aat«i«ls w®r@ appllet ©a 
lay IT saA 1,0 &% wmfiMg »l«s aoA 41«@»4,4a f®Il&wiag $, 'blMiteg* i®pUea» 
%im of 300 p®tta4s mmm ©f §-*00-20 f«rlllls«r* lm& tegg 
is@m was m isy ^  et t&t rat# ©f itx p®? Millf 
ttt® sl«a. w«i thiiaei finr t^fai inttt t© a flaiKl, mmwm® ,P®pal»tioa 
.@f ISjito stalta f« a®» at aaterlty, fMe 4®si®tt wa» » 
rmioaixtt e«pl«t« wltM £«» r«pl.leaf4oas, ®«ek i-fpltoaties eoa-
aistia®' of ttap«» jraji^ ## t# s«f»a, pS.©l« @a,eii, ti» plst® «e«s«0Pet 13*V * 
23'•to® ©©atatali^  tmx tmu i«.A wltfe ««•«» Mils mm ftm ythltOi 
th® &m%m tm Milli *#r« hmmntw^. fm ytslt, 
fcttakt ®r« «3st«aA«A ts 15r* 1» 1, aoi®o©a. mi, ttr, &, ». W<mgm%.f 
©£ I®wa Slat#. feUtg®, wfe® ka3fTOSt»4 «a4 aaalf*ei 
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i  I  
tabl® %, Sat«s of a '^plimtlm ®f ofpaiie aal ,i»®i?pate ©©tsj"©®® 
®f altrtgta to 195  ^ «t Zm& 
MatiMftalg'' SOTMM 
ipifeol Haft MmmM ,?»rs!«t _ Mnm% I 
(dry jaatter) Wi%w&$m l,%«t/4 
A. i ^tslOy-mt mrnlta, m 3M 2«,3 
A 2 « 15 !^0 3.68 56,1 
4 1 « 3080 3.6g 
AI « m2i jM ilQ.O 
li 3.  ^ fr«»Kly-eiat aeitW: 
»d clover 886 3,90 |S|,5 
10.2 « mi 3S0 69a 
if 3 • 35^ 3.90 133.2 
iC I » 531^ 3.90 207.2 
® X S@f%««a 26fe .S6 05,5 
SI 2 • • * 5181 .96 fl.l 
^ S 1 3 .  «  I 0 6 H X  . 9 6  1 0 2 , 2  
m I » 15962 .46 
« 0»t liull0 • '13111 ,m 22i 
a-13 W&fhmm w%Tm 4- ' io6% ,fl 102.2 
^®ai» nitrstt . iky,3 
11 MmmnXm aitral# 32,2 33*  ^ 10.i 
I a " 59.1 33.^  %$*«• 
13 « 3.^ ^7.5 33.^  . 
« 331»6 ,33..!^  111,0 
15  ^ * ^9g.g 33.^  I66.f 
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6, TieMs of try mt Bllr@g«a. im, p®m4s pm aere, 
aitrogea jp©r©®ai^ 'Mi, a«J. tf5-.3P@®t of 
grown at M@9 la 1$% 
Ci©«s ®f four replicatioMp, tw» -fitaiirals par 
' ®ri« •" Irtaril. SKa Bitna' lAdia® 
AiJWlfA Oonmi®a l»t Ol©i»y 
Afalf®, •Slsftr 
ft®M fsfs 








' i %  ' I &  
t 023 2 135 
Wmm&i att»g®a f©t» 




































7» Tt«l4i ®f i3tf aatt«y «d attrog©!! ta p©«aA« p®!? mtm, 
attr©c«a f#ree»tac@s, »nt top-root »tl@s 
Clariada in l^Sl 









mj y|«l4 Sops 266 '• m k3^ 171 I 1 « 
Roots 2S7 m U20 m §9i WO 
»pt • roots 553 ; ^2 858 •227 2 i^ig 1 771 
ftr©®al al%®g3a f©fs 2.90 g.|0 t,p 2.15 2»go 2ah 
l9#*« 1,97 i.62 • 1.§S i.57 2.63 2,32 
«t»g®a jieia. f®|»« 
•• 7*7 7.7 10.8 3.1 1|2.0 36.% 
tost® 5.6 2.9 6.7 IS., 5 ll,»l 
I3..3 10.6 i7.5 J|.7 60,5 %7,5 
f©pt/lo@t« Irj .96 l.li 5.31 .2,9% 2.97 
hJl. 2.58 iM .,.,.2,^,. » 
m 
Imtm-f tfee *«« ainallr telst w «» tmt» w«f® ^«giaiii,»g I® 
4»@oap®»#» %m «d nllJfQ^a mm%mi» ©f &l>«« Bmmm^rrn ai 
pftstalti. ar® lliigesfQ*® i«iet in &% lm»tf lo lat® iterr®®!# 
lb# a«alysl» ©f |p®ag©» t&© 
al M^a, ia 1S5I.|. *«*• «l tto  ^
Brf liflA 
f 1©M ©f tof ® 
®iM®R jij.Calf'iiSi, Haliis#* MeSyiil suit 
Mk>B«Ciilh^ ' »> WW •<[> tft lOi if! «li Jf f^ 'SSi'M 9Sk 4^ 46 «kMkJl J9 0JrllT®l? S$iP#S.&S9i ®yLX®uL* f^ I^Sm 
f itia if toefef 
E94. &l.#i?ttii? MA .S*%iiJUi§ #iEiEiiMiil.#4 6@s*a. sS-fsljls 
total ^  »tt@r 
lubWi &»-l)s»t isoiia<itt alfilfa, l«iriS. lai. vtt 
©lOfft 
l»t mhrn  ^ Qxim  ^ fsw»a aifalf» anti Itetelt 
Tiflt 
ft#ia of t©fs 
iatto® teliM# ®®a«ta aiftifs, laiarM aat rat 
t»4 ©l#ir« iaif»®i#4 m^m$ ujclrw, &mm& aiil. «»teil, 
fi»l4 ©f r®@t.i 
JoAim mi. 5r®4 @l«w* «©«#4*4 IWfcaw,.. (^aiwa alfaijra «4 Sriraa 
fcitiri-i -iweeftaiid »#•« 
Ittisl attj?0gea fttM 
liaAiao ®*©«@A«4 .lalii®, felwi'f ©oa*ea Mi. af®4 
el«ir«p 
IftI lalitt, ftti*, Afttlfa aaA 'iatrli. 
f®fS 
•jAdlMfj 03ei«a> ««*» -ftlf*!<•»# f«t eS.®v@3P «a4 IftAriA t»®@a.et 
Mi-im iaiarti 
laott 
Marftrtd mi. &ri« li,l« 
froa ih§ aaalfsts s.f taag®# lh« falltwtag ®wa 
«l eiatt-tH'Ift ta IfSli, iiga'iftcantly ttfftrmi &% !•»« 5^ 
Iky f 4«ift 
ftelA #f %©it 
..aai^ reA el#v®y «3S9#.«4#i »!»•««# firS*# it®iitt©a alfalfa 
8adarl4 
Tl@lt of ir0®t8 
tot eie-ror t»®«4®4 mmm& alfelfa «4 ci-Ft*® 
£afl.tj|© ittd Ksilfi4 •SabWEt 
fetal, itw 
te4ia# iBtti. ret ©l#w ooauttt alfalfa, Q-rtoa 
»4 l»li»M 
»itr#jg«ii f Aeli. 
• lieli, ®f to|f:S 
l®i «l®ir®r .«a4 latl»o ««««te4 S8i«»,, mmmm alfalfa,, Srt* 
aM li^ lt 
m 
ffttol® g, of &rj aattOT mtlyegeia Ijs ptuait pef 
at:lsp®g®a percentages, mi. tof^ r^oot ratloi ef l@gia®« 
groiira at Kanawha la 1551 
CM«a»s ©f fotup replications, two qaairats pw plet) 
GrTiMa ioutteifm' Mgftld m^m ' toMm 
iklfaUfa i©»»®a iifeiit- iir#«t« ltd §l&rm 
- Amm elOTQg meiref . . 
•Ifr «»tl«P :|4«1,4 
l®®t« 






















Iltto-fiKa, jrltli. ^8 
laets 



































t e l t . f *  f i f t l i ®  © f  t r y  a & t t « i p  a a 4  a l t y s g i B  i a  ' j j e a a d s  p s f  m & e & f  
slIfQgta per-®tmtai#»# »4 tep-root rstlts of legaa®® 
p^wa .»t Wmmn in lf51 




Kaixii Ifeltaa Mitiw I»&diao 
Sir«®t- ls4 &l&r<sr 
©joy#!'. ^ov« giev®y 
 ^asAtti^  yi«l4 
Hootii 
f®f S -¥ roots 
77i 
^7 'um iSf ifif i 156 17 175 1675 630 2305 
F«r®«t ai.tfo.gea fepe 
loots m 3.S& 1,90 3.36 a.fg 2.56 X,% 3.0' 2,Hi 
litftogeii yttM fop# 
Itota 




22.S yj «.3 •2,7 
11.0 
3.9 
.t k.l 51,6 
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52 
1®%!^  ispy matter 
lu¥aa, fctrit, &ri«at ©©»*» slfalfii «a& rift 
©l»Tf2P 
1#4 ®lo-r@ir;#. ii©*i@a alfalfa »t Q-flia «tet®AeA Wstbm mi. Mft&rid 
Haiyfid 
liti?©gm f ieii 
Ti«M 0# %tfs 
«aEe««4@4 .fcteM,: fetia, '©aaws f^alfa. «t r®4 
I@i el®v©T anl mmm& alfalfa. «6ii®e4®4 lai^ a#,. lairiA «4 {Irlaa 
/Mmi, if miiilin III Miallh in» hh ^  A aM.H* j3 jS. wSrSrlSS 
itoirli «e£»#i®i SEa>fia. 
Ttel4 of fo©-t» 
gatrtt, t«4 ©©»*» alfalfa aa4 IMia® s®.®«a.®4 
nl%mem yl«44 
.liaAitto mmeiiM ,fiWjl4, eyt«»|. mmmM alfalfa wt f«4 
eltwr 
1«4 ol®vir..» ©oa»§a Alfalfa. «t Sriwt «o®»4#i. &iln«i aa4 ia4rM 
ilg:$6WB4#4 
f©p» 
S© .l«gwi© 0ai«®«4#i otb»r 
Mmtn 
lairlt, triiM, ee®»a ^alfs., <«e««d©d 
'M&m 
53 
fi«9a thM malysis o# s«fa©atl^  ti» fsllowiia  ^.|s®».©s» st&m 
at l»#ai ,ta IJSif »«*»© i%aifl@aa%1y iifftireat si %lm  ^Iswlt 
arj Iiiltii' fltti 
fttll ®f 
ifttla-® «a£»e4ii liA«t KftteiA,# frrlai» mA *@i 
fltveir 
t©4 ®l.fiiwr mm^iMA *»irt4, mmm aifttlfa sa& tti* 
ftaiA of r»oti 
l^ aAia® aad md, %%mm wmm^ ladritj mms» alfalfa 
sad iris» 
®r4w late*, *rt»14 aat ^s®t» alfalfa 
fttia, 4fy mtim 




fi0i.4 0f um 
MMm ttt wt Mtwr mwmM AiAfm 
wlWi-
Jatitt© mmmimi. r»i 
Tteia ®f r©®li 
iaAia© aad r«i. ^el.®-s'@r 03K»«®4«4 lmb8»t Katolt, mms& alfftlf® 
»a4 SirtaB 
ftfi* axe«®aM Maftrli «ft mmm salfalfft 
aitfogta fl®ia. 
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of dr jpedts. lattum, mi. iateid* v®3p® «l,iptifi«®«.lly l®v®? 
th« %lm Q,^kmr lepmts# wto.«»ai laMa# •»«& p®i ®lff« i«aa®A 
to %© hi^hm in i^%msm ®©at®»l* Wmmm, ta. vim @f tk« low »a®al* 
%h® sewages la p»'0«a,t ai%*®g«a> it woalt a©l «©«« %lm% mm& 
tli0'»® i.Mfmmms wiilA wmist leg*®# 
weaM fee «f gpfat ags«©»a|e ?&« t©f roo-t ratl@« *111 tia* 
<»s#@4 tQllmim tt# prtiiR'latl#* #f ^ yl®J,4 a«d 
aitragwi &$M& im tte® aisg itgjaits, 
%,» tgovtli. an^ elmgft-ttjftgtlea of legqaea in .l.§St* 
fsros tl« mAfsts of !•»«#> %J»- f&llmdm gram 
at Mb® in lf^ », wtf® sii^ lfleaallf at lit® 3f« Immlt 
nary f i®M 
ruu of lopi 
fetatit asi Milm r®4 Sriw®, Ilafea® asd 
mmm i^ falfte 
ISe&rii. 
.alfalfa. «i«#4«4 r®!.. ^lewy aai •&?ls« 
fioli ©£ roots 
IfttellL «©«4®l. f»& .tliiw., Srtiia meA mmm^ 
alfalfa 
#ti* mi. m»»m. Ai^£» «t««4«4 Wkhm^ mi. e%&tm asi. IMla© 
Se4 el©v«3P siaS %Mim ®»6ii®4«4 Msaa 
Itotal iry iiatt®? 
fctrli r®4 Srtaa, ©«»©», alfalfa md 
leifAjMn 
S&mm alfalfa sat ladiiw &x&miaM flsibwi siM f@4 ^slsfur 
56 
fidii# 10, Yields of dry matter and aitrogen in pom4» pm «isp®, 
.altregm aaA top-roet rati©® ©f Ispw#® 
gr®w» at Mm ia l.f§2 
<itaai^  #f four repliostloati, four faittoais ptr i>ltl) 
ilfalfa Clesmea Sweet- Sw®#** I#i •WLmmt' 
^ 
mw mmnm n«M 3. 2^ 1 539 8 W 
10®I« I 110 2 tti 
mm * rmu a t|g a &^s % SB 
.1 3i3 
m 
I 6TO ?% 
2 2fl 
?«r<mt a:4t»  ^ f®i« 3.02 S.|^  2.30 1.^  2*6f 
l®®t» 2.57 t,a7 3.36 S.33 2.20 
ftiiM 3?opa 37.7 3^»2 62.9 lf.7 32.« 
toots 25.5 35.1 7K1 7*g ii..i 
f0pi •# roots 63.a 67.3 137.0 ac.f tM 
ftpt/l©©t0 Mw 3»tt«r 1.32 1.^  1.29 5.20 2.31 





f&M ll, Tiel4f ## Aff matter and uitre««a ia fiwui^ s p®r a^ Krt^  
aitr»gttt fSJPiWttlat#!, «4 l©|»-f®ot »tl®8 ©f l®ga»t-» 
®pe«i, ftt Clsxiada iji 1952 {!«»• «if i&m replieatioaa,. fouf to«S*a^ i ?l®t) 
Grte teithwn Mhm U@ilm 
Alfslfa Cteaaea Sweet- a*©tt- 1®4 ©l®f«r 
^ .. •flafalfa tifiireap eleytr Glftftg. 
,ary aiattw jlelt f©ps I I06 1 U27 3 785 t 001 53i 1 '6^3 
tmU 1 m I 03B 2 5  ^ 301 397 3i2 
mm * wtt« 2 694 a 6 325 a 302 m i f 55 
f©ps 2,70 2.15 l,li %m 2,71 
i©®t® i,ff 2,86 i*fg a.i6 2.07 
Iitrog«a wi®U f»fi 38.0 3S.5 il.l ^»1 ifi.f ^.,6 
l«©tt 32.^ 81.0 72.5 €•€ S,7 .6.3 
l®p« • »#%« 70.^ 59.5 153.6 31,7 S3.2 
'l0S«/l»6ls »iT aatttr 1.10 1.35 1»67 a .^76 5.3) 
Sltwmm 1.21 .1.95 l^ gQ €.g1 2>fe 6,77 
57 
turn ®f 
Wafli'tS XaflSs# ss®s®4®& rti. 6*B@a 
a3.fri£6 
l«a 0l©Wt eri* and «*a®a alfaifa lmb«a» 
fi«14 of roots 
iaarlA #aE©««toi |Wb#B, y-ti. eief®®*. Issilast ®©aw»a mttAtB, 
fiya.4 iflm 
§eBWi@s moA ftflja. «xe#«4®t Stttoa®, t@ft ift«irir aad. laAla® 
fttal, allrogaa 
Xaii'M (^i3e@9#4#i. HttbSM, Citi. mitvwt. Wlaa.| ©6*@st 
a4 iaftlat 
i^wtta mA ©jri* lul^aa ®at r@ft 
1®4 elmMV mm^iM Mw^m 
ISfi 
lAdla®t e«*ta alfalfa* ftA cifiref mi. «affle«t®4 
laiia® »4 Qtim «e««4«4 MairtA 
lo-oii 
ttdLri.4 &mm^€ t0i.. mmmm W&%m.^ IsMm 
§mM. tMa 
Wtm Ik® «afiay»ii of i"aii^ .» tfe® fellwiag gif®wa 
at &kmlwMA Is 193  ^•§ •tfalfitsatli' tlfftrwl m% tte® l#T©l.t 
5S 
Iry 'fteitttr fieM 
fi«M $f 
•MaMseiA it«i. •eif-wif,. SfliWj «®*«a alfalfa, ls.ai» 
B&6. 
^%»3iB sxje#eA84 3P#4 tetiw ©©««©!& alf'slfs 
ItSdise# ani. SX6#6fl.®4 1»@4 .©l.ffWI' 
n%m ®f tm%n 
mi4 §?!«« ia©«#i®d Imli«, p®t |..adi» sal, 
A^alfa 
MaAtli. ««#«4®4 trtw 
If®*®® alfi^ fat memiMi. '*¥a«-| r©4 mad leMm 
f®lai tef !Bs.tt«lP 
la&piA mm9$»g yti ladta®# Wbaa* •©©«©» alfalfa 
a»4 ®PissB 
f3riwt.» *Sai aat i»&tao i?®.4 eltti* 
Ilt*©g« fl#14 
fJ:eM ## tofi 
*itlri4 «xie##tt4 yet %!»», »8w>m itlfalfa ®»i 
|.aa|wft |»0j| 
Tltli sf i?0«%® 
il8,€pl4 ®3i©«®4«t ladAa®, cowaaa alf«a..£» tmil 
tri»a l^ AiiiO,. WAm 'SiaA f««l eievw 
fstftl attfogw ft#!! 
MMrtA «ce®@«®4 ?#4 la5lt«>» »aB®a f^alfa aa4 
OfliaB 
«xe«#Ai4 'fed Amm mmi. WsAm 
0®iia0tt mi. «l®w 
?«retal li^ i^gtii 
»fi 
l«i iaifiA, tri*, mmmn mA 
ladia® 
I«aAliie.|.. 6$4* mmmmfft aifgJLfa fti-iiipiff w^«i MsiSziS 
i&lrii, «3i:e«®i.®i. Imfc®*' 
Ifflois 
fcia-ii ®»«®4is& Sa%«»» @®»#m sad rtl, 
M a »«al.t 0f » »i««a4®if«taatiai». ft® &f #(»«r 
vm1lm,U@m of 'legMS®® .sr©m at &a«a#ia. ia l$$2 msm m&mi. ©Its j^ la 
Iftt® IMa i'-eialtet ia ilffei-tat rm^mm ttm eneii @f 
Hi# ieir««3, *tli b® %a,%m m 
16). la t&s iir«am»%i#a ®f ftr ®r»«a Mtawi |«»poa«g, tli«F®f®3P®# 
«»Iy 1*0 vmm a®t ©Mpftt w®?« utlliTOl. 
fwm tltoi aaairtis «f s«fa»aiiA rasg*,: th« .f©ll©wlag 
grow ftt Iwiaw&ft ia mt fe® 5  ^
ISy iftltftf t4«M 
?i®l,4 #f t9fS 
»i-arS.4 «t r®4 $3.®rr©r» ««*& Afaifa# CSriaw 
a%d ladSjft®: 
re4 eawaoa f^alfa ®ad tirlM 
Tt«14 ®f yo©t« 
iaalrld aafl. tyl* «0«#4«4 Stt¥aa^> Isiiaa, m€ nlmmt' a»4 mmm 
So 
18, #f toy aat niti^ gta 'ta ymmM p« mm, 
altfQgea pere^aitages, mi. top-ytol .ifstida of 
gtow laaairlia ia 1552 
Ci«a»s «£ %m repllmttmBt fmx f« plti) 
JtiLftiJi* Goffim<»a Sw#«l» Sw@tt- ,I@& -01®wr 
Mf yield fopi 1 8|g 
Root® i 152 























Mtmgen. |i«M f©fi 
X»»t« 
























13» Tlellif @f ftef Matter and nitwsgea. la pswls -pm iMsrei 
nXtiemm a»t top-root .rail®,® &t l.®eats' 
gy©w at iar«Eis is 195  ^




Sweet- SwMfl- M. SleiWKr 
oloygg . #1#TCT , . 
Srr mMtm yi©M ?opt 
Boot® 
ftps • roots 
2 2% t ^ 2 
1 651 1 705 
3 900 k 287 
g f 71 2 13% I 60! 2 
I ijf 5i2 ^11 
k m 2 116 t 217 2 $3k 
fwreeat altro-gm ®®i^ i 3.37 3.10 |,ol .2, 6s 3.2? 2»79 
Soots 2.72 ?.U2 2.52 2.%7 ? Hi .s,s7 
Sity@g®a Ii®l4 fof»s 7 ,^1 78.5 90.1 55.7 51.S 6U .^2 
Eoots iA.5 H6.1 1H.2 13*1 
fsf® • roots Ufa 2-19.5 136. S! 69.9 7h3 
l)ry i!i,-itter 1.30 i.fiS 1,12 3»7  ^ a.lf kM 
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sat Sri* sseatd®! Im'fefiB, r#4 mt eew^a 
mmrn 
*»i3Pt4 mm^M& mim 
feiw©.a f'«4 tlfttf attd laAiao W^m 
mm ti»- aa«3^sig ©f a^tpumtlA twg## 
gg0m a% Iteremi ia lf52» wsf® algaifieaatir tifftwut Ih®  ^Xefeit 
Wsf m%%&r liwU 
Tlelt 'Of tc^# 
lairii fei •!»%»» «at laAia® 
e©«®®tt ia.f6ifa.| imdia©! ari» «t iEij^ i« ««»8i®4 *«t «l®w 
eo*0a Alfidlfa «i, Qrim «©«®4@4 la^sa, IsAla© «a4 
r©t 
folal iyy aat%«r 
teii-it «xi®®is4 3p«i eltfti?.# W&as m.% l&iim-
feiwo» Afalfa tri* «#«®to4 t«4 
I|.|»g@a I|®14 
fi®l4 of tojsi 
IWlrit «e«0i«i, ifeA elmm .«it M^m 
Il«la 0l r©©ls 
»kirt4, O-ri* .aai. mmm aAfslfa IjMHao, »tt®a mA. 
»t clmmt 
%t«l stlfogaa, yl<^LA 
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1%, f««ij a«« &f atr B»i MUmgm ia 
pmmiM pm »«>• of Mgmm gpow a% tha tmm lmmtim§ 











afy.aalls^ rtelt f@»s 6a 110 ilSA 222 1602 2261 
m 337 3i 683 gso 
f<ip# +• *©©*• m m SZ6  ^gg.^  gg^i 
FtwM ®»si m.3 lh$ 5.5 ^7.5 71.6 
Itetii- m,5 6.k f-.s ,7 16,5 lll.O 
• »d%S 31..0 213 23.S 6,2 6%.o 
.fl#i4 fm» 16S5 1^ 1 |lg| aj? i» sip. 
iotts l2fQ im »22 355 k35 
• »«*» 3&n shfs 1^7 260$ 
slsli, fmw 33*9 55.2 §0.0' •^7 3?.S 6H,2 
»®#ls 33*3 M.f •6o»f T».^  10.6 9.i 
f©f» + $7.^ Msa 1^ .5 5^ .1 .^1 
6? 
©sail'  ^ p®r a«r©» fisnilj', meiim ir@i ©Itwir pf®la©®i 
a llltl® mm ®f a t@a tf ^  mtliaf per a©*#,. 
U lem ^ pt-wai ®f ail3f®g»» 
4. .R<»lAlii>a:^ l.®€ i» naltsjr «A lifepigsm ytelte. *«•» 
lat|«sl!4,p proAmeUta mi. yi«14 
is ps*ts«l@4 ia fit, 6. laefc p©lat..> ly 
appi-spptals# im a !.«§»»«, jr»f«r» to tfe® «t«i yt@14 
ef try nfttt©!* aa4 ailsfegta ©f tMt l«iW« at turn ms& ®tt© tioiida* 
la worftfli. tin©# mt9 t&m sites ia ®a,<& o# %m 
fmm, «aeii Itpa® m# ©tglit %ta®s m grapfe. et»#3.«* 
ti0tt f • »f76t *Mefe «»« at t&« i#-?®! ©f 
prd^abllii^ * «4 t.l» i' » *3.?  ^• »02|f jc, *ej?« 
calcttlatfli. fmm Hits© ftrly-tigtot 8«l« •©! a##sft®> 
ttt wlalioailttf 4iy yitlA of tlje t^ a idloa® ®«4 
th® t®ls  ^ fi-elt ia %&©• t®f§ mA .i»©©t# »• eal.«ilat®4 ia m 
«i»llaf (fig, 7), In. this iatfaaot,, tht eo^sptiatlta * « »f36 
•wm «1«0 s i^gftif lenst mt tfe« 1®?#! of %M •ml&iXn%®€ 
ri^ reisi©® *aa f « • .03f6 «. 1 p«rt '©f tli® iwiA i^lity 
3p©tp®sslbl® tm lit®' tiwitlw ®irlt#al ta gwfli was ftiEMi I© 
•swentelQ-wj*, ftet® farialloat were #f gi-^ wtfe 
»t wM,#t tfee «mgla» w«f® 
fl.. goti-^ goei .gatlei.. Jaaaysi® of irwy'lAttc# of ^h» t0p»r®ofe ratti®# 
pr®®«a,t®i ia faailti  13 ijtti»t«tj(. ia all tiat %&§ 
fasfftttoa I© l®piii«s w® sigBif l«a% at tie 1  ^l#r®l testM ultla 
i®|)r©ppi»%« mt&T m.m& tfwr# m a »ii^ ® "fesiii fm m&h. f««. 
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3.6» Tiel.4® 9f a&lttip «a4 aitj?®g©a la f« 
««, aitrogea aoA mtim 
tf l.*W0® grwa ill la 1152, »§• aff»«l«A 
iby Jaiy aawlag (M»m$ nf twa fi faf foair&l® pMt) 
&Tim Sou them Ksmxt &1m %mSm 
Alfalfa Comaoa Bwmf- Swm%* 1®A 
f®fi 
I@l Mir@d. un 
2107 
ISHI 
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al 2* h«t^  m iBX  ^2 ,^ 
7« 
EelfttiYe tl'fl.oieaetea. of X$gm9 gftatoat 
ai»3j9«s ®f im tii# yl«l4« of 1s®i» m4 r@®li ©f 
gr#wa al Jats, «it ii^ ^s ia IfS  ^ «t« fffstatoi is fa l^® 17., 
ffe« IfSl lata ttot a««4 %#«ass« ef tl» »laaii ©blaia#!. fm 
fow ©£ »S« l«gam#s ia Itel stastts.* fJi-« IJ-S® toaawiift lAtu 
%rtr« jidt stiXlsit %»is®a»# at th® ttitapfcla® ©f 'eliiplag to liiai 
y#®spi^  
I^ fltaiaary i»le^all«f iadtwtii tl»l f«latiT# ®f#tii®a©i«« tit 
mi rmj im %©p m t#®l s»!i)llig twm Mmtim *© 
f©«l»A trrer iisaa a^ywet., tit#3?iif®3r®» wmm mei.. tm th# e©«pktali«ii ®f 
•III® mlsMim «fflel.sMt«» ia ta'bit l|, Etlaiiirw. 
©f « exp®ria«i%®3L 4«0tsR with ft 1# ttfiaM &§ «^pii 
I© 
3./T, 
17  ^ ' 
wJ*@y@ it tJto wtaa®# #f » mem. in tlu toi.ig» wfciek is 
lb#i3ig I© tfea §m (Ifc®' 4««tfa a-efealli' M©t) wte# ttt© iwijpi©® 
&f & m»m i« ^ qnA U a® irwta&e® ®f a »#«, 
is iefiati fti 
X 
wkBm mA cT  ^ ar® e^Haat®® oX TOrtifttto# aat «wr»3p 
Wiane® fesftsliirtXy, ir 1# tl© of  ^t ^  mmTsm 
of fttairati ®y issepl## pX@t, 
ftoi sr^ attT® tfft-eleaeit# Uatltetef tteal less i&i&maMtm 
wml4 %6 @%tata©4 tla^mgh ©Ithay iaewatiag • %h» «M%iar #f .foaiarata  ^
fall® ll, Btttlai aaftli*®#)! of T®ri«ae« »4 reMtim 
of sampling wl^  respeet to top aad root dry patter 
ylsMs of %%emm ®p©im at tte®® X©i»tl©a» i» 1952 
lefflpaa of, fag'iatioa. AS 
fcaat, Sgaarei 
•JM® • 

































15 IH.581 13.660 #• 
72 12,S3S 5»012 
IJ? fil.ps « 26,627 
r 32,677 1S,050 
lb 76,605 17,0S7 m 
72 U,6ig 
te 30,m m 
ail 21,652 
.1 l®l»tt» Sffieiig 
I M f  
t»iet 
•ftW. 
,^. ^a „^«s . , iMi S#§ft'§ j^ swaite 
iS 36.7 3f,g 3i.o 
w.o •w.f fe.% 
Ifi 63.5 65.9 ft.7 g 70.2 67. if m.s 
P 37.6 86,1 ma 
I.S 100.0 100.0 100*0 
2  ^ 116.5 119.2 Il7.« 
32 IS7.0 131.0 
16 IJJO.U 13^ .^1 i5?.6 
2l 150.0 150.0 1 .^0 
il 1&3.^  Ifif.l 
3t 200.0 £00.0 130,0 
*Sl#;aifl6«t at the level of proljabilit^ r, 
at ti« 1  ^leT(^  ©f p»%a%t.llty. 
la a fonf f®pll#at4©a itiifa, m d»»mnim tlm mm^m «f «®i4«a  ^
ittifti Atl,« of pi®%« •»©»« 
®® A® mil, eoii^wits* toft*?®! imrn ©f 
mlmtim ®ffitt«jftei#t». thai ttm 'wmtmsm wamlt tfc« s«t im tl» 
'&m tosi^ i as f&T Ik# ott§ fkftt m® alllintA, nmmlfp 
fomr r^ ll©ati®a« of a wllh few •qaftlfali 
ftjr pl@t. 
|a«#»iiag lie aw#®!' oi foeutemtf a%©w imx- p«r fl®% i» & imni^ 
iawlvtag four *®plie«%l@&8 v®mli imm glwrn It |© 
wltto a «wiii%«iP of 52 »iapl®s, w&#*»a® mi« «f sla: 
wgllestietti Mt fffo* ^pa&pftti immmB&i, to 
1,50 pweaat @f th® ©rtgliwl Ia««,asiie lfa« WMli«r of 3P®pli@a» 
t4@as t© eigfef wait tor® fteafcltft 11  ^
If it is as-MEfi,. lliftt it wal4 asl %« p«s®IW« Chmmm  ^
®f %l»@t lafe« eo«t) I# larwal »3f« ttaa l€ p«p 
i®gw« ®t ®»©h loeationj, it Is po««l¥l.» to «5je©|®t 3?^«t4K« 
®ffiele»0t®.# «tt», 4iff«ir«at «a¥iifett®«s $f rapilmtlta# lyii, 
Wxm i&%m ta tM« it wemM « litfgssr awlscr #f 
rtpiieatt©!!#. wit.& imm s^aplt# ptt pJ i^t haw %hm w»l&^ 
%tm for fi^ ft.s ©f l^ s»@ lat lofSt 
2, Q<ig» g»®i?#a8« to »a. ^ ge®'«ft mmixm» 
pisAt yi®li®  ^©f g»t» aat l»»f attrogta syat 
skelliag p«w«atag®« m& pirastatei tia faliiti ig 25» Slit fjyp«% • 
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I  1 1  s :  
I  « !  s i  
«3 
JMILm Ba.bs0, srttA 
&m»t mi. i| 
Ig ««##€#&•• fitj.#«kt §*•!*:, atbitt, wwim alft4f«, .Matotd .aad »t. ©lew 
'i@fa •»#* jl®MS 
1  ^ «e#@i»4 mvmm «if«4:#« lafeiw# mi. «lofer 
%,. aa4 liAls® 
1  ^ail lai,ia® «©©®ii4 &mmm slfaifa,, «to#E| teliwt *»arid, l»a® 
m&. re4 sAew 
Sfeslltai ftrsttaiagss 
£ftS4s@ '^ @@k 
Wem 'ih» Mi»3.r®i8 »# 'iepMSWittal r*m*0 f@3,lowiiig tre&la^at®, 
ii^ i.®4 t® gr©wB .«! flarlaia ia wtre 4lff»«at 
itoilti •es«?ii 
pmm&t aitmgm 
I|.» Mg m4 .iiiei»s@tei. Mx'tii and §rlm 
I| ia4 »g ^x&mA&A lail®# 
mm m'b yi#M« 
««».4e4 HMPU. eh,*. o»«,m mi «i ol.vo-
It %rmMm$ *«» «iE««©4®t 0  ^e-tiimt mm. 
if, Plaat poinilations, yields of a^l* aad eobs* le&f altreg^  m& 
p^ 8«Bti4gss ia relatioa to aitrog« aad e^ea aamir© treat®®»tg of &mm 
o^w» at Ol&yiBaa in 1952 C®«aas of fotir replications) 
&ri«h Southsm Msdrid Msam Medim Iia&iiyj CSheck I* Qm^on Swset S^eet Red CloTer 
Al^ lfa gloYto* #l@vey Clir^  . .. 
®pxt«4. 13.J ».5 w.* .^1 fe.f 
ylssS 
per sita l6»6 15,..i li.S if.O l6.6 t%$ 15.f 15.-2 1-6.^  IT.-8 
SMilM mtm yt»14 
»5*o 93*1 ' fS.f 105.2 itt*5 «C.5 10^,2 »§.o 125.6 
Tteld ia 
».f !§•§ f»2 f,0 a.7 !«•? ^..0 l?»T IS.5 B»1 
3.a5 3-1^  3.c« 3.13 3.32 3*20 3.0i 3»i»T 3.5^  33? 
f l«sf mlt»  ^la 
«Ke#»s ©f elj.«ek ,07 »06 .OS *12 ,3f ,i|6 ,%f 
llelA of 
mm mmm M .35 .3^ M .38 M .3^ M ,m 
siiftUitte t^ emtage 81.6 8«.3 «8.^  «8.5 8«.0 8T»5 iT.8 «?.? 8?.6 
m 
Wrm th* aaalfsls of ^amge, %f.m fsllewtag twrtatatSt 
ippilft U ®» St ta If52, w«® iigftllltaailr tiff®*** 
St th« iswli 
Skeil®! ®ta yttlii. 
•ieaass «3Ee««4«t ln%«, e&« ,^ aa4 Maitii 
I|^  Ig aaA latlao «»t«ie4 e&eJile 
tfiaa uttA Ij m'bm 
•0o» leal -pmemt altTOgtt 
I3, ig, 
atfc« 
S®m m% ytelA# 
alfalfa, Myt IMSm «!, fel* 
^mm sM'Afm aat sh#* 
i!®w«lag©s 
I© ttiaitteaf mm «e@Msft s»y 0|:li.©sr tf««ta©al nmM, 
M lw«s la 3.551» ««iy %hp«® &t 'Ite fffar r« i^@»ti®as of. le r^oa 
i#«re ®ii8!pl»4, la rtptrtisftg th« rm^mm of eo»» t© ait»og#ii.6i!ffll©atloa»* 
tk# mtw vala# sf Ifcet® t.!»«e tspliet-tteai wtife repjo t^fe to l«gtta@ allr#-
g@& pl®w®4 wai.tr wa« altltig®#.* liat the e&im .a«sRs «p# lat®4 dn. all i@nr 
mm tto aaaljil® ®f tsaf®#. %fe« ftll,©*iag %»»%«•»«§, 
apfllfi t# »3m gr«#a at 'fctai l» 1-152  ^ ti^ ifieamt'S r^ tiff®reat 
at tk® 
tafel# SO-* p^alatlons, yields of grain sM. mTsa, lm£ Hlt?ogea aad &imltS»g 
ia r®latioB to nitrogen aaA e^en tt«a«re treateeafes #f 










Clover % *t % 
Is^ ® tiSirogm 
l^i«d (lbs,/I) 63-.O %.% %l*3 15.5 
ftltrogm 
applied (lhB,/A) UA %sa fs,0 
Mmt f®paiatt©» 
ptr asr« l6,s l$.k l6,f lS.,% l6.2 i6.i 16.2 1T»2 lS.€ 
r^a yi®M 
tekftls per aer» iG?.i %^s fS.2 .^6 11%,2 sc.« 10T.6 116.2 mz^t 
T1«14 la 
- 33a s,% - 3^2 16*6 a.f 2%3 
Faresat leaf 
atts'^ sa 2.i8 2,TO 2.3T E.«6 2,«5 2.^ , 2..^  8.f^  3,^  
f l«&f ia 
«s#ag of #»ifc .37 .25 - .1% .35 .3^  .3$ .%3 .53 
Yi©lt of cs%8 
®&aa p®r a.&m .55 M .39 .P .m Il2 • •"TW .53 .m .to 
S l^liag MH.5 i5.« i%.7 eh.S 85,2 gg.o $kS «^ .0 
il 
3 i  
!il 
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•lA m ^«>. 
« 
I 
4  I f  n  I  
t I'd  ^I  
m. I  l i  
ii 
Sfc«3.3..«4 mm yi«3.fts 
I| llairM -na^alfa 
Ig «a& txeteM Ma i^i 
fera l«ftf pwsmt mua^ 
Ij mmwiM, mmm alfatft,,. l^ aa,# 'mi, A0wm aai l»4l»d 
' 
^s@s4*4 $Si£A$'% 
Qofa m'h yt^ti 
8tt4 Mi'SS iiES®#Ssfl,' 
Sliaa.liaf p«#fsta^s 
I© ite'tttteiiit »«» «isie«®i«4 wf other mimm 
It §Qim yitito ,«a4 ia. I.f51» i^ sa. 
©f s#ia«|:t«i Ito f#ii.@»iag Ifiwatawls* lo mm 
ffemm. &% Mm i» lf53t. "»®^® tigaifttaatly at th« IwAt 
ifetilfti mm 
SWtrM @li«  ^%, ifiiwt WAm, i?®i mi. ewaata alfalfm 
I| mm^&A eto'^  Qriwa, aai. W&%m 
Ig moA istlaa ««@#4@4 asA '1  ^
l«a. ^ ©w ssi. mmm alfaifa i»e®®4«i s&wk 
iea. l«af pwetat »llamf«a 
I^ -exe®©4«4 liitifc, ftptaa# y#4 .<ij.»f«r# .-©aiWiit ^Afa#' laiiatt 
.y®i. a4.fti.fs 
Ig,. mM, mmMM' a»4 GrrlEwi 
BAmtf mmmm aifAfa aai mA Aerm ex«»A©4 
if 
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I  8  g  
fdJ,» 2|,,. W%m% psp8l«tl««s, yi«M# of gralm mA 
-^ msmsMa^ s la reXatioa to nitrogm bxA gr©«ft mmme treateeats of 
®pswi st Sisriafta is 1953 (#!«»• et fw«r r^ llcatisas) 
&rlw 1,^  Mm 
MS t^m Qmmm Sweet- Red §l©*er 
, .... , . ^&-vm 
SstgMS aitrc^sa 
i^e4, Clos*./^  70*  ^ 5f.S 153»« 31.1 23,2 
1iU#t aitro^ea 
(lU./A) If.* «a.6 
is..f ii..5 if.2 ^*1 'if-o 19.9 l«,i .^.6 : IfJ 
Stolled mm ft»M 
. |t*% A,.% 86*S ft,3 P.f 'te.J S-f «6.® ' .^0 
Tlsld in 
of 32.1 2 .^1 • .^3 ^*5, 32-.f if-.6 'fe? 
" s,.%f a.,fe t,fQ 2..30 g.55 2.51 X*f5 2-.62 ZM 
% i« 
.,.5  ^ M .SS .35 .60 .p .67 *91 .f5 
tl«M ®£ e«l»« 
Ifea* pm ««® .-Wl. »5l .!» .W- ,2| ..»iiO ,52 
i&alltag pwsaaftage «2,0 SlJ «2..T 8.1.6 ,^3 02..2 79.,.f $Q,J gg,2 ii.g 
f Hiait 5©ptl&Moas, of gs-ala «t oo"bs, sitst^ gea aas  ^ »li#Hii^ : 
tm relation aitrogea aad gi^ esii. laajsare t^ eatamta «f 













Gleroy % % *3 
t^ro«Mk 
<lb»./A) ab.9 136.6 s-a m*3 m-'9 
ni%rog©a 
applied (lbs./A) 2|.0' 5 .^0 B.I 
ttyem»®is i«» mtm • IS.? lf«# is.a ».€ mA 19,2 ll.« !«»% 
Sailed cera yt#1.4 
BaAele p«e am% 6i,5 «5.i S%.ii Cg.O' m.6 fe.% 63.0 73.1 
f i«14 t» 
ftf ^»ek 27.1 SH-g 23,© 1%.0 m,6 .^2 f,2 21.,i P.3 
Bttir©fea 3.22 3.T« 3.-53 3.10  ^ 3.2$ 3.35' 2.f5 3.3s 5«65 3.5  ^
f leaf 5ftttr@g«L ta 
eB®8«« 0f 0h«  ^ .3? .93 .A3 .50 .53 •80 
Tl«M »f c« t^ fom pm afflp# .33 .32 ,32 .31 .31 .22 ,26 •3i ,36 
Sluilllae ^5.3 g5,a S5.1 sKr S5.0 S5.3 g%,2 $Kh f%,,f • «5.2 
»ls 25* of grito ^ 4 #Bk% -l««# nitrdse». mi, ^ Illag. 
ferWR-tagas la Is aaft. «Mwr« %wm^ms^M ©f 'mm. §!em& at t» 1353 (fcaas of f««r replications) 
Ufalfa §mmn Sweet- 1#4 Cl# r^ 





fla»* .f®p4icll^ a • 
4«« 
Saellei fi®14 
Bushel# pmt a«« 
f 1^4 ia ®xe««s 
#f dhieek 
• al.te#gpa 
 ^leaf alt^ gm la 
lieM «f etis 
®i»» 5«e aey®. 
119.1 %19S 136.3 %.« :^.3 1?.^  
1S»% 12.% WA m,h lt»% 3f.3 -^ .2 fS.T 
a.O' ®*l is.t a.s lf*J| lf...6 lf,,f lf,6 lf.% 
iifi.f 112a lof^  ^ iii.,% 113.6 Jii.i iiT.i »?•? 11%.2 
'0,1 -»%.6 0,^  1.6 6.1 3*M 5.1 2-.2 
3M 3.2% 3.02 J.eo 3.11 3*11 -2,90 3.5  ^ 3..25 3»33 
.16 ..3  ^ ,12 .!§ .21 .S| .35 .1^3 
,ft5 .61 .62 M ,39 .6* .63 M 
S5.5 m^6 $s,8 «3.5 «3»2 i3.T i3«7 i3.f i^ .O-
$3 
fl» ^ aaJfsA# #f fm til® iaM pai'lalaiag I# mm 
0mm mit 'Wmtms ta 1553 iatttaltl. i&at mm- ao% 
•44ff©»«i% with -11® 8htll®4 mm i<i#3.4i, mwnk lm£' pwrmsM »tl»-
gm m mmmh m »««tt sfeilllag 
«a& eikmk rnmeSmi. iairM iir««%#l©w- at  ^l«»«l ©f 
fS 
X'epy«;s«ate'felttai ef. •gera M%$,» aewiimiltii 
©f .%hm t&ta tm @»» mh fg&tm -aai slitlliJig f«f««tag«s. litI4«a*®A l&&t 
la gea r^al %b» m& toi tf any# 
m %*o Sit er'tat#®! vmm^' t» g-lwllii® piwim-
In am ®s^3Pl»®at wm mlw r#p*««#all»g » iraart»t4.®it 
@f ^ptexlteAttly 1*5 p«ae#eiit. ®f th« fiatstai.- «»«, !» fiw of llits aamf'Ow 
wmo^ei aai »aail mrm tm %hla it wto14 aEp®«ir 
4if#«s*@ae«i mmm im •lifli.iaf p®rt«ati^ « w»al.4 kisf# 
llttl'S ap'oaenl.e ataatag, Siis is farftofflp W 
tke fa©t that tetatsaala w«r« t© 8lgjaifl0«it3.f 
ttff®p«at as to cob rields also *«?« m t® sh»H«t mm 
lAttoa# geaer^ ly few#* treatwtatt ir«f« tt®a f« ipmls 
a® ytftlis ef i&@l.1L#A tmg^^ ftm. to,.5 to lai high as 125*6 
laA»If ftr a«# C»a » ii©ist®r# ls®is), la ^ rtw «f l,li® »a|a. 
of tM» stm^# i,»#, %k® ee^safltoa ©f mmmxm 
pMaag w4tii a »©tiyc« of' .SjBWgaiils attn'Sgto a® t# tfc»|3P 
©ffto* m mm.f m 9f iko yi»lM ef mm in, «»:e®«s 
©f pl&M§i. agala®* a|lr©g«a fro® Mfimmt mwsm% is ff®-
s«att4 ia tt.g,. f, 
S»# ta IMs ftp#® l® aei0®pMl»i %f tk© a®«t ri®M O'f list 
l^& la te«ls0l« p«p »©3r.®» ftos#' yi^ iM® fip@a a% 
CtotaHa-l'SIJ t® 'llS.0 WttSk«l« at 'iajp-eiiS-lfSJ,, mA ijspmiM «®«ft 
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50 CLARINDA 1951-1952 
o  40 
20 
y«86.5 




C COMMON ALFALFA 
M MADRID SWEETCLOVER 
H HUBAM SWEETCLOVER 
R MEDIUM RED CLOVER 
L  LADINO CLOVER 
— NH4N03 
y = 40.3 
0 24 48 72 96 120 144 168 
MARCUS 1952-1953 
46 72 96 120 0 24 144 
MARCUS 1951-  1952 
<^y-102.3 
96 1 2 0  24 48 72 0 
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lig, 10, £©lati©a«hlp fteivsea niirOit»». applied tro'm dlffsrent #owca« 
«b4 aifer©g«® i» mrn Immm in, mmm 








y • 1.73 
z 
e 1.0 CLARINDA I9SI-I952 
0 24 120 144 48 96 
y 2.04 
52-1963 
CLARINDA 1952-1953 MARCUS 1951 - 1952 
C COMMON ALFALFA 
M MADRID SWEETCLOVER 
H HUBAM SWEETCLOVER 
R MEDIUM RED CLOVER 
L LADINO CLOVER 
— NH4N03 
NITROGEN APPLIED FROM DIFFERENT SOURCES, POUNDS PER ACRE 
MARCUS 1952 - 1953 
0 48 96 120 144 72 
thm i&r MmtmB. aol a® flat, fhtip® wrt oaly two last«sa©tg l«s«w® 
p®l»ts w#re m&m «#»tWE altfst# Jlltetigli. ttk.«3f« if«f« 
irariafieas t» f@il%l§.a of ptlals wiiea e&a^ari»g tfc# yi;#ld, 
aat Use i«af nttyeg-sa tJi«« w&§ fm tli« mm% pwl a eMm 
tlailwitr tJte.tw# tt»i» jeolatioasMs is pt«s«stea gys j^fatsally 
ill ,11 fQi- tli0 che-*^ mA mmmmtm 
la Kg, 11«, tfce -awealm ailS'ait altfogea appli.@A it plotteft 
©a tfc» Iefl-.|iaai tit# a®tml e#» ®ji lli« 
•i'|g»«lwaA ©j*dlaat«.» tke E«lmal e0ri..l®»,# altrtf^ a p-ep®ta%eges, fh«r« 
*&s a el®se wlalteasMp t©w ytslA a«t l««f ptretal 
ta all m «htlJtt®A i«ig# 4)^ ## of paral3.@lt« "betwia 
%M %m mrm* for l&e.s® (jtMpasttri fQ» mA loestisa ®«4 ®s®b fern,. 
fh« f«,latST« |)08iti©» of %hm i»&f mx-mn alesg th« ordlsist® 
thi® laMtmlttelly was tef r^laaf'tli't® tk® effsel of 
l&i® »»s©as»., «oal.4 aot exactly 
al t&e tlat witea %}m plasts ia si'lk ead 8toii4.ftiae p0ll«». 
^mmim m ft^Mm mA psre«atag#« 




























3. 0 " 
2.5 
2.0 
-•1962 CORN YIELD 
1952 CORN LEAF PERCENT 
-NITROGEN 
^ 1953 CORN YIELD 
1953 CORN LEAF PERCENT 
•^NITROGEN 
120 144 0 24 72 46 96 
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tAl« 2$, July stand, vigor and yield ia4tti»«p m& height 
la iachcs, of Ic^^es grown at Mes In l^ j"^  








imm 5 laram 
Italifttt "birAii'oQt trsfetl 
Alta hlne lupine 
Mfnm slfalf® 
Ohileaa 21-5 aimtrn Qrim AfaZfa, 
ladia 
Mra^n alfalfa 
Tlormm tflill® sv8etcldr« 
Mltm whit# w®®tel®v®r 






MtsmmW. r©t eli®v«r 


















































































































2|. lieldg of sjsttejf aad. nitrogen ia pott3»4s par sere, nitrogs® 
tages, ajad t< -^root ratios of isgunes growa at i®es in 1952 
(M03J^  ©1 foiaaf replications, te?o cpa&rata plot) 
Slmm 
€a,w«»- Sweetclovsr Tetoh 
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Ms, 13. appearance aaad fall growth of teemmB 
at A«0© in (coftttKasd) 
W3fm left to h&Xry votch, partridge pea, w®«te 
•^ wvevt Dixie tsriaisoa elOYfflp and lows 6 lespedaaa 
11^ + 
m 
fall# ai, fisltfi of dxj .*aatt0r aai -altrogesa ia poaads 
p«r a«# «a. ©f top® 
»f 0mm al la If5| 
iWmmn ef f"®®* few t^oat» 
l«jr plit) 
aey *M* 
fl«14 Mtiftfta It«l4 
%Qvm 6 I.t#p6i@» iff 
ttf« A 57fi 
" 1 
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Xmr#'!^  T^i isSUnwif 
ledtiw ip«d «MT«r m 
k$h Mitf 'fttA 
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Sf. poptilatioas, yield* ®f ^al*. ®®ft Imf aite®.©®. art t&glUa^ 
f«©eRtag®s is relatioa to mml mgrni^ *at»rtal «f 
corn ®rowa at Aa@s ia tf52 (Me«i« ®f fsar 
litrogsa Plaat Shelled Perceat Tleld 
lf#ate«a* Applied Popalatlewl CJora I»®8f Go^a Percentage 
(lhB,/A) (M/A) Yield Iltrogsa (T/A) 
(tet«/A> 
41 H,3 16.2 97.3 2.S3 85.1 
A 2 lJ .^7 95.2 2.7g .l^ U 05,g 
A3 ia3»A 15.1 103.6 3.2^ .52 «H.S 
AI 170.0 15.5 lOS.o 3.10 .5^ 
RC 1 3H.5 15.7 79.0 2.70 .39 S5.0 
R€ 2 69.1 16.3 «2.6 2.60 .i^l 8k.g 
50 3 13S.2 13.^  92.^  2.gi^  M gH.9 
ac a)7»2 I3.g 102.3 3.01 .51 Si^.9 
51 I ,^5 16.S IB.l 2.^  .35 S5.0 
iS 2 51.1 16.0 71.1 2.31 .35 8k,$ 
i» 3 102.2 15.^ 75.8 2.39 .ij-i g3.7 
® I 153.2 16.H 63.9 2.% ,5% S3.S 
' a^.o 13.9 ' 63.6' 2,37 ,33 • .gii,2 
i§i.i 16.g fg.i 2.s6 ,p. #1.3 
1 1  w . M  1 6 . 7  9 0 ^ . ^  2 , ^ 3  •  , i m  « 5 . i  
i 2 19.S 16.7 f«»o 2,76 .H6 gH.5 
I 3 H9.I4 17.% 113.2 3.03 .56 $k,9 
1 k 111.0 16.^ H6.g 2,gi^ ,5h Bsa 
1 5 i€6.9 16.1 116.5 3.20 .5S i%-« 
iii 
JaaH-tls GJf fariaae#' of p«pe«itage» t.ii4leat«i. a© 
fi»ai #ft# t® tfmtemlft to a tf«»i 
Ifw®*' sbeili* as :afpltisatl<©tt®. m»M, jiet&n 
vmm tatw«aa©t. flii rtell. ©f mhn Im gtaetA #0ll«sf®t mty almelf 
tfe«. #r»ls fieidi, I4»«gli *eir© somw?m% a«r« 
Wvm %&# aaalyalf of ««ip©»ti®l rsig®., follnwlag fep®ala«tS|, 
^pltiNi t© e®w gwi« at Mma in, l$3% w®i>« st^ ,tfi@i»lir 4lff«r«ali 
ftt %k« with, r-fispeti to ««« fl»tU 
I 5, I % aat I 3 «««»ia4 «< SI K m I*, ii 2* m % M I 
m4 If 2 
A k ©1,„ ffl a 1,. m i, ©&«*! SB 3 Mid 10 I 
A 3 ma. 10 % 9 %• Si 1., ® 'if aad il $ 
S 2 mi A I mm@€e$ §1,; SI 1|, » 1 «4 ffi 2 
4 2 ©«@«4t4 §St SI %• «ai. SI 1 
1# 3 I I « aat % 
i-»plii« 3^^mMmi@.ii&tt. tf tto yield Aata (fig* *esc« 
mi mrrtng wUM rmpmm t@ s l^iealisai ©# l&t 
8mm» ««® to thm i»l« %h» 
a®tMd ©f i®att la ihM «a«® ®f straw m& r®4 eliw, 
te© 0l©s®«t ftl® wm® o t^sijitt .ftfalgM l$mm$ •4««3ri'b»<t lb|r 
w • 73»C}6 • .03%^ X •mi. f m. f3^Sf$ • a397 
tto a»t«r« '©f %h® »» r«ip©as@ t® ^alfa «4 «aB®al» 
I© a®?# el.»»«lF fyllm m i»tl«ii| tito &&%». w®y« • 
to a »rff ©f Iks f#f» 
Itt CA»-y| • l®f A • « C* '»• » 
tM* l0latlo8sh.ip betwea aityogea applied from diff^eat 
sn& yield of eosra growa at AM00 ia 1952 
130 
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y • 105.2 {I-10-OI484(«t35.2) ) A 
A 
SN 
. - R '  
• ••R' 
y = 73.275 + .1397 x 
LEGEND-
— N N H 4 N O 3  
— A ALFALFA TOPS 
R RED CLOVER TOPS 
— S SOYBEAN STRAW 
SN SOYBEAN STRAW + N H 4 N O 3  
0 OAT HULLS 
• CHECK 
y - 73.06 - .03494 x 
60 
0 30 60 90 120 150 180 210 240 2 70 300 
NITROGEN APPLIED FROM DIFFERENT SOURCES, POUNDS PER ACRE 
IM. 
wiitr# j l» tlw fl#li asweiatti. wt%h tl» aaeaat % ©f iparttssat 
i» th®. f®i| ®r tl».  ^ ia. Ikt «©l'l plaS: x mits. &f eMM»i. mitrngm-t 
A is tto fitM Slat ma. b# prodtie«4 sa m 
.a«4 # l« m mmuimA, fhln iwm i^m t« fef«r@4 to ai 
a»i. m »«tli©A im l«a»l »f««3»eg maim.%im tot %««» 
pr®s«itt4 liy «•! ai, ( }» fl® test flf w%%h wspiwet to'tiwjf 
»-8p@»s© #f I# $mmlm .aitfttt® wa« 
r » llS,$ Cl - '^ 1*1)^  ^
A®*®®® %h» fillet 0ttrr« f©y tli# fespi^ tts® U mW^i» wm of th® f®w 
X * i05*2 (i - * 3f»2)^  ^
Using ifciw awi©ttim atlyat# mm^rn^ «rf® m a Malt im th.e fttssAi*-
Atiiia #f ®ff®#t6 of %km otter mitr^ gea aoajpw# m mm yS.®lA|. It 
w«« @tes«tT84 ttet %hm fertili^ ef m« %.&# s@«t In 
pJr&aaetiott* At Im sltogim i^il.satloits (ljal©ir 30 p^aaauls 
p@T .s«r*) tbA m,iSmmm "mtmrnm mmm&iim .attJr&te aai. vm a©.t 
%m Xmg9* M aitir®g«a .a^pllei, was iaeetaset I0 ariwaai IJO p@mds# 
i»*r#yer» tfa# mm&&im ait»te i» ylelt i»«®as.ei thm 
ii»T« fe pouaa® p«r &«•©' of milx«t& ftl.tro®«p tfe# ftiffQpta®© 
0f IS. I»8it0is p«t aer® mmonxi. a aiirste aad alfalfa &itT&gm 
atJiim mi. almm iM nltmem mntmt %iam 
At9M&} m» «aek Its® Iten alfalfa m a^mim i» 
•gagplyi* aitfog®a t® tJ*? corn «r«»p, & tli© ft* a«f© to 60 
•p>m4» applied tb®*® was ft ilffwas## ia wa ji«Ms .®f ^alaosl 
ao %etw®0a m§. ^©*©3? mi. bsA ©f dftr 2f Msfeiils 
rti id.#T#ir »d .a«ialiw ailrat© at a atts^gta ayplisatles @C 6| t©»4® 
i 04-
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SaW® P©«aiS &f attrogea per acre recovered la ®ais •gx&m 
«• m%@ In 1953» in relation to aitrog« «A 







'l®mS of aitrogea p«r' aor® ia, ^ oats . . 
altregia 
I«»® ...m..iMJA . 
A1 2S.3 31.^^ 3S.60 55.79 A a 56.7 2g.6o 67.20 
A % 113.H 33.09 56.57 62,27 
A 1 ' 170.0 33.93 M«.2U 53.52' 
IC 1 ' 3J+.5 30.66 Hi. 92 56.00 
E i l  69.1 2g.lW? ^.32 66,36 
10 3 13s. 2 2H.90 iOi-.lS 65.07 
li 1 207.2 30.61 U6.72 56.52 
I 25.5 25.65 U3.63* 60.03 
® g 51.1 23.50 36.39 5S.0S 
m % i02,2 31.53 46.25 66.36 
.as 1 153.2 ag.6U 39.7»» 58.90 
m 2&S 25.02 38.3^ ^ 5^.62 
•mM. 3 151.6 3^.76 H6.19 63,32 
11 10,0 25.30 33.86 5'+.I6 
I 2 I9.S S9.5Q %.8U 60.50 
i 3 H9.U 27.U2 HI.H2 57.08 
»1 111.0 31.IH ^5.53 60. su 
» 5 166.9 37.72 58.16 67.60 
25.22 5S.ie 
II,. .Aaiaysis of •variance of aitpog  ^?0«©f@ri«s 
•fey oats growa at Ajaes la 1953  ^
lemre® of ?sr4aftl« m.* *•» S«a«» 
Itplicatiotts 3 T93,55 
fia mwk m if^ TI * 
Iff «• as i m 'mm 
-m u?.ii 
m e«is. g If •• 
ItetJl X '&&%» t¥»«latal® ,^gil ' 
mrm i%) : m m*i3 
» Sigailieaat &% •feN 5  ^ le*®3. .®f 





Slmtet mwmM af . 
Ci) Si® Wssii^ iss# 
•{2). # t^a M#wi§ 
(55 iw® ©sift treatments Mtaat ff? t&# «*» 
treatiaeat 
fJl') fw@ »fa tT#a%m«at« «iist f»r a glvta 
©sl0 IreatRifttt 
1 1 1  
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mi. i# : aaA vMA, iaat««4 of la asA 
%m§m m0% aistialiy a«f• Jtow s®®ill'ag ^®wi& m& 
'Slaet *iiti $Amm0 «3.M»ti© •©eai-lll®* «ist©4 a,! ail imx 
•«j^ rta«*al witt lem 'Aimiml e©a4its.#as wai m% 
•psaiiM#, 
ffe® fa@s%i« ttaa mimw m U whmbm yi»XS» of »®t® rworteft 
w»m »f ffaftat la tto Hi.#  ^
J.©w ®f wimet «%ta4a®4 ia .%fc« 1$$2 mtm mml4 SMMmte that 
wmtiMUm m»mg ,ipai3e«%a, mi mmm w® 1®*#, aaft m® tfaaliy lew 
f#i» »®% saA tap. la Ifll# fcewstet# wtota itsai® f@r femr m% 
@f g|* ii^ iw©# w©3?# pftosT'i «4 w&ta «iilr t*® •f0»a*alt ptr pist w«^® 
•tti®!:, Ifee «# iwiaa©,® w#» . Iwejftfeilftsa#' ti»@ »etJ»4f 
mi®i it *« I# l«#i»ea *i%fc i-ielt, 41ff#3e«a®®g 
fOO «r »@f® ,f«»4s aatttt- ptif ««» iiaw Im s #f this 
aste*#» tJh.® WM t# 0l>%s^» m ©f g»is»s f 1@14, th®-
failw® «e m^mmm tm pmmn.% tf ;tMe. *®ets wm •&$ lilti® i5®a«ei«.®ae«t 
«i Wiltxti. CfS) mi. (J0) kw# ijointed: ^©at th*t tt@ «aj0Kl%' 
«f %fe© 1*#®%®- t® •tetal w»%M ««»® 'by 
l>mt w* «®«i8|ir«. »f SMtfliag. 
ffc® pi»©#tte6 mtlllzM. Ija »#t wetniag- renaltoi ta inioIs fr«e ©f 
ntlX Ik© M»® 
ftfttii-.iii f»3? ifashiag  ^"by # of tea a? «»« lAm e#^«peft t® eleaa-
lig to xwmlm •mkm' (21), iftftt (is) mm%m •£» 
111® a®«!t»»t%y of tli« ©f th«8» fiata ^migbi ©f roets 
of green aaaore orops^Jlft a correct iiiter;pretatioa of the 
dff@@ts ©f ggem maw@ eir^ ps is • , , jr0eogaiaa64« &l%li@'a  ^
la sme eases yssaats stiil ptislis'iisA ia urM  ^ ©©©payl'Mis 
©£ rmims «©|>« fm mmmiMg «® e*Alm8.t#4 twm' Um 
•|i>p aa.«se,t « preeeto® llat »al4 «»®ily leat fei 
0al#ialsti0as ®f r€a«ttv» effitlaaiet#® «f si®.pilJig,t, ¥«#! m]p#a Ifee iata 
vitfe g®o4 slaiats ®,3t lt©««s.». laitemt# t^e.t nsr® lsfom&ti©a 
womit lt»a ©llitlii«i wiik tit® i«i# awls i^P «f faai3pat® (16 
p@sf lagtai® eaeli. if a©.t® rtp|.teatt®at l®«s 
p®!' pl®% M. l«®m •ms«4, 
BiAm root en Ito ©as total &l%Xii^m 
aaali'ssi,# m the otittr,.' a «s®i®at:itar® ©f lato©!*.! tisa# mi 
mm 0^ it mvli. le grsal3^  stviasta®i#mi t© •«etim at m #atia»t# of tfe® 
obtalatl. Stm 'ttiese two |nroe«si@s tlir«mg& attet m@m»» fk« 
f&rs" hi0 mtTMlmtUm ®l'l«iae4 "betweta t@ta3. 4tr ji&M sad l0.tal 
miW4sgm yi(stH ior ®ll »« mil -m fa®l tls t^ tin® 
f&t all piraati«®i iat®*f«et0d tte' ©afdiantai at itm 
©tigla*. 4a'«li'©at#0 timt tsy jrislt atttwfeawts ali© v®*® gotd 
0stla«tt#i #5? fitli. of t®g# aiid arootfi* 
.jwr® fsaatt®!' m» witKat M&®a tatisl ytelt wm 
agalast .lii'/ «ttw yielt of t»f« fer all l®®w«Sp agaia tJit 
«>ry«lati@ii mmitiaimt vm. &h&m. *$•»-• %M r&gsfm^m. e^ tlea i&t«r-. 
S9et®4 thQ ortiaat©'at tli® ©rigia.* s^ eias.,, 'ttoarefor©.,,,, tliat ©utiwat®® 
of iry aatter yl'dlto #f l^ wt® tep# i» tJi®' fall of tlie i©©ti»g 3r®«r» 
mhm th« stmn m% ftm %h* m&t§ at t.k» «*•#«»» alse art maBm* 
a-fe'iy g®®4 ©£ as.t»f®a #1" ttpS' sad »t|s., Fttrtfeer 
e©ryo1s®X'st40ii is atsssiasy*. Mwwmtf to «l®tei®ia« tMs rslaiioa-
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m of altosgta, atpplteatiQ-a* 
la m li ll»s» 6l#*«sl,#g t@ ©f th® 
tela# » m % i i l m  v m  It wm a@t©i mtlim ttot# 
fig tfei yi«M ©f ik® <isto#©M iwm «3^rim&ai U mpmi'-
mm^0 til# slof® tf th» aitr&l# teiptms# eari^ s 
A»«i?®»s®4». It wai tk@m, posAhle, aften* ranking Itoe et^ t 
ia «4icr «f to & stagi® .«u?w 
t® vis^Qft^  ©a® #f iKk© ori# laal mmmn w«3p® fs8«,«at.» Is oMtae U 
tMs,* tk® few petal® wMti^  «f %&# «wv# wilk llie 
yt«lt C0i»tiii#»'i953) fttt.®#, to «. straig&t lim lif laas'i 
aii:'lli04, Whm @0asideriiig' tl» nm% «t •of tola '(toiatiia l^SSI) 
ll» mmk .yi®14:g Sastfiai af m t » 0# WM' 
at th.© •p^iM wkme tfce ttatiwit# f » (jl«14 of eiisefe)' 
ia%«w««i@A lb.® iiwi i^ rwt^ slif *1© ftii® faw-imasi^ lSS iata* -fh© 
mwm -mill®# f©r lie'«ate@at0 %|, Ig aftft Ij'Wtt# ils l^a«ti. to tit© ari^ l 
#tt th» ds«i:is» "by aa a»omit to %Ji«  ^ .&®e»ssaspy 
fm vthmk* 'pmmwM.:m» mmmMimlf f«f all ©iiitt §»!§ 
of Wife »%#©% -to tk© Isit %m stiit ®ta®« tM®w wm a'»ark»4 
ia il©p@ f»it %b»m mrm»; ©lily .-fefc© %m fteTtta.® ftltlags .la 
tssii fsi:@ wet®, mfii. f&T %Mm%im lJ0titi@a of tfc© p©,tats» 
f&t aft«d. yieim of eom graia »itrQg« 
@ l^ip»3,#ati,. fti Jw-t fjrstiWiItt ia fa¥l« 32, 
fks i«4w of ista m-® grapMo l^^ r Agisted ia flg» 15. 
ffefls© tota, V®*® t# m MgatilMiM- mrm &£ iht i&m 
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fa%l» 33» efficieacles of l®gme nitrog« et 
&ix gff&m aa(asr@s ia relatlta to mm 
rtspoos® t® «ffl©alw 
ItSgss i^iBiiw gx*@€u saiKW# MiWQgm 
(percent) 
&7ini A'MAfiSi nA 
Seutlisra Afalf». 7?.o 
i9@3P 
M%m fv®0tclov<» 98.8  ^
73.li 
SW 
1 As pireviottslf stated, of W(&m swieteioTOr w@re mate-
••t:|aate4 due to loss of leaves prior to harvest. fhis »mM reault 
la & liigiier 
i 
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m 
a»t«ett4i io 3»t m rapiUty wbs& «44®ll &% fcdgh tisma 
wk« ak'%m» mtm (It), »« i»te ©Itaiaei' ta tk® »WN.|f52, 
mt Mmm <fl«# itol 
la ta*aiy:|;. it mm waifiatoi. ttot legw# aitro««a,|. l»f 
•tl# .p«th»&s. §f this tawitlf^Mom, w«» l§ aai f5 m 
m m smm% of t»srti»lt nitwmm ia i»(|i?®s«iag «rjt 
it recalled ifcal tkt ii^ l« 
lafla«tt$t ia. •dmimmin.imi mm Ml«f"ir«®a 'mmme tf«atffl€®ts was 
%h$ aii@wl »f isy sfett#* mi. ail3»g®» Huitl »» ilswit mim* 
Oa# ©f fk« a®la ta lii# 
tiat tttw® «i m ©ofttTQl ow tlw mvmt «l ©f l^ p«s#.» 
Am%mm itaal. ws «a4 sali«p or'altr©g«..'|r|®3t4 
was pmMmAf hAi. t® ft*"- ««w®» fcE |^«8i®a,t««7 
al jMff ia4i0tt|.®i. tiiat fifesMy-cut alfsifa, apT»li«4 ta«r.ta8.iag yst«s, 
lA hi^ mr mm yi©ld« than siailar !»©«»%» ©f 
t@4 . fatwr« field i»v6#llga%ldaji m lepjulawas &tem mismm 
ftosmlt «»!&!»• Ife© ^sstllltly #f aessuriag es*®}* yt»ia« 
ytsalilag appli»ti«i« of fwrlas t# Itpw® ®iil/®r 
StQlS.,. 
Ia itiii'ltta t© «!>» yl®l4» leaf slt»g«0. was »» ii 
t® iifftipeattft'l© lietweea t2rista«ats» Whea «aA «3^«r|m«at 
w«i 6«asi4©r«4 wrr go©a agr®«ffl«at •b@%w«a yl«l4 
aa4 3,.«6f' atlf©f®B Slae® tole of tiy^lis® at tiwh ©s^wpi* 
nm%&l il%« ««1.4 a#f m #lt*apt was a^e t© 
®st^ll#ii 3f«l«ti0askl5s, wr all a4tje©g®B twalaw&t# 
1 
I I 
I I  t J: M  ^ « -i 
s  t  n  i  
I I 5 1 
1 1 1  ^  











































 ^ i 



















3.35 'ftaA ISO |®W0A» «f ailtogta p&r mr«^ 
Sft. m ljif®stl.gatioa ®£ tk« ®itm% ®f piteipfcaiw mi. m yltli 
.«4 «§iii>©gttt®a of s©ttt.^  (33) ftw4 %!«%#: in #»# tMri 
lilt t@ti4 aitte^m w e@at»la«i la- ted th« rmmiMim. tw® llitrte 
in llid gfala. la as «^oertsa®a% ia Illiaois ta 1951, to fmtMi. %1m% mxn. 
yf«M« ©# 75 t® a|j^®t liO teAdIi j!« mt9 wmrw ^mpmiM %jr ftsw 
yt«iis «f 3f©0 t« pei«4» fw- &&r»  ^ fh« |.#tal allttg«a mptato 
f«rt«t wUk mm yi®lt frm §3 to 106 pm fl.«l4 la«gr»»«®i 
§imr fitoek #1* ig,. 22 md 33 bushels ip#salt#i. tm uptftte 
@ f ® f ,  0 b . t « ® s  ® f  S ! © » -  « d  k j  p o u n d s  f m  • « » » %  © t  » ! •  
C l^) pl.«t «talto p®!* a«p«,: 
tk» mm-frnw 0  ^nitrogea 2Rr««; applioatioas of 60 wi ISO jdas'to 
|^» aitif©i'ea '!#*• »«•» w«« ii.»g 8»t IJ*© reipeatifelf, 
.^5 pouadsaitrof#® pdsP' ,«i»t <®pat»,» staik®, 
Ititei «a.4 «©ls},|,. aat %li® two other trsa1te«ts (6& .«4 It# p®«ii4s 
splint ftsat'ftlaift i2*f «i 'HI*! p«ito • aii^ gsa • ytr 
W»m tMffl ste'rt t«Tliw ©f tW all»  ^ % 0®« at i$.ff@Tm% 
.yltl.4 Itwli, it wotiia. 9mm tfeat wm f^ »• mik a tMsrt %« tw i@*a4i 
®f altr®g®a »r» ip«qai,fet tm mA MskA. «f ewa. Hi# ;©f la0rs«»i« 
ait»g»» Immlmi. it @f ttltl# S:ig3i|.ft«aac0 (§f),/proTt'it4 
tfe® is airatlaSii® t® t&« »®S.'frt« to pollination. As 
Fi®M p9t mt9 ta»«as««,^  mitt 4j2.«® as tJte aili-ogta. |^»ii.cat|®a t*-
tht ©f tte tmUlitm rnmmma:* l» 
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^ ^tmm i% mmu i|t»l %kin wsiiaal attr^gta ®mi» 
»§.| !>« a@«sw^«i. wi%k a©%h#i©ii^, ifiitae® ©Istalati %m 
1951 imat-iftltl. tiiat s«e4iag,®f 3.«g«l«:S t» m%* 4li wit yl@M 
®# t&® ets^aftlea ®f Ito ttit «f 
atlftif® itei e®«l ©f «iw@mi*ii altmf# iA%mem iw %!»• pHiaaeli®# 
@.f ®«pttial#ttt m^mtB »f mm ji€l& iwmmm-®. ir®al4 It •®t»siKrf»MT«, 
,3 ,^» isiiisa*«s ©f »«@t4as £m 
 ^ Jriw aiiititt ^  tiftjikM* »i ii«»>ii ih iM in jiMii ta Ititiiiiiiii'iiii <iw 
S@@4las mt# 
, ilMJA) ,„ ftit of s#«t , mm 
It 
i 3*m 
*y*. (s^sys*' % BM 
I® 3.«s  ^
I^»e3.a4«# ®f litstetltia,® mi. Its at |2,oo i>»» 
a«pt. 
Asawtag mlw tm tMrif «f th« pltw@i mi*r atlregia 
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fW« wult, at ewrtftt eeit $^pit0^mtAy 
3,15 4®llaifs p« »m«f mA ooislfl. %« ti^ :#l«4 lo t«mll 'Ito Ito® 
t4» ©f fet l«as% I® 100 ff «#M pwttts #f ni%msm ®®stjjag 
Itoa i«v» #»»%» p0«jsd. m^etislorm la tMs 
fall® 15* l,®gsj»t« mi. 8®#4iag wm%m 
I H'riMi I li lift hTi  ^ rt^ i aiii'iA M II II M jta X  ^— f@if grwa 5a3Pf©t©t ta i@w» 
S®«4ite jfatir 
v-::rr: I :-i Tf Iiv.lli -|rinr, ifiiiiYii!iii:ii.i.iiirlii:.riTiiTr'Ti-|i.iiriri nn -rir.ii..iiMi iliri,iiliiii^ ll^ %:W l^ri.iiiii 110 
XateiA J 
slfAfS 5 
'miim f®i. .eiov®* 3 
•el.@f«r .f |0 I 
ffliaelfflfft, f»©4»B« &emth mA t@t«i ia jmm-a wJnem 
wm< l^ %MiWf is lh«« 3r®to«>® itajftAs 
®f atfaMtt wmM pftflto go®4 gptwtk irr ©©ss i^iisai, 
wiiiap'Sifef iisilw wH mttf a l^st  ^eooisr 
d§ati%i®at, aus tsetlltal r®*alii fa tliii wllfa 
wmtm  ^it* toelmsita -la 'liit aiEtmft,, pwtie^aafly ia 
j?^©as #f a4i<p»t» irsdaf^  «©& at tt® sai%«ra haif of 13  ^ st&t® ®f 
Iwa* 
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